Interleukin-27 activates natural killer cells and suppresses NK-resistant head and neck squamous cell carcinoma through inducing antibody-dependent cellular cytotoxicity.
Interleukin (IL)-27 is an IL-12 family cytokine playing a pivotal role in the induction of Th1 immune responses, although its action on natural killer (NK) cells has not been fully elucidated. Here, we show that IL-27 is capable of inducing phosphorylation of signal transducers and activators of transcription 1 and 3, as well as expression of T-bet and granzyme B in murine DX-5+ NK cells. IL-27 also enhances cytotoxic activity of NK cells both in vitro and in vivo, while the in vitro viability of NK cells is also improved by this cytokine. Therapeutic administration of the IL-27 gene drastically suppressed the growth of NK-unsusceptible SCCVII tumors that had been preestablished in syngenic mice, resulting in significant prolongation of the survival of the animals. This can likely be ascribed to the antibody-dependent cellular cytotoxicity machinery because IL-27 successfully induced tumor-specific IgG in the sera of the tumor-bearing mice, and supplementation of the sera enabled IL-27-activated NK cells to kill SCCVII cells in an Fcgamma receptor III-dependent manner. These findings strongly suggest that IL-27 may offer a powerful immunotherapeutic tool to eradicate head and neck squamous cell carcinoma and other poorly immunogenic neoplasms through activating NK cells and inducing tumor-specific immunoglobulin that may cooperatively elicit antibody-dependent cellular cytotoxicity activity.